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Terminology. Definitions of terms associated with wildlife tourism de-
rived from the literature covered in this review.
Marine wildlife tourism (MWT) –A form of non-consumptive tour-
ism that focuses on the observation of marine species and habi-
tats, and in some cases even direct human-animal interaction.
Megafauna-watching – The practice of observing large wild ma-
rine animals from the shore or using operator manned vessels,
without directly interacting with them.
Swim-with megafauna – The practice of observing large wild ma-
rine animals in the water through regulated snorkelling/SCUBA-
diving activities.
Provisioning – The practice of using food to attract target marine
species increasing the chances of observing them, or to promote
a direct interaction between tourists and animals in a controlled
situation by means of feeding.
Ecological sustainability – Ensuring that the tourist practices per-
formed don't have chronic or irreversible ecological changeswhen
compared to the existing baseline information collected through
scientific research or local historical records.1. Introduction
Wildlife tourism, the practice of observing wild animals in their
natural environment has been steadily increasing along with
human population growth, with the number of participants
estimated to be between 79 and 440 million (International
Ecotourism Society, 2000; Moorhouse et al., 2015) and projected
to double over the next 50 years (French et al., 2011). If conducted
responsibly, wildlife tourism can provide substantial financial ben-
efits to local communities (Ballantyne and Packer, 2013; Gallagher
and Hammerschlag, 2011; O'Malley et al., 2013) while at the same
time contributing to conservation efforts. The protection of the spe-
cies and habitats involved in this practice (Troëng and Rankin,
2005; Wilson, 2003) and the conversion to a more environmental-
ly-focused use of ecological resources (Ballantyne and Packer,
2013, Brunnschweiler, 2010, Landry and Taggart, 2010) are primary
objectives of wildlife tourism. However, it is also imperative that
wildlife tourism itself is managed efficiently to ensure negative im-
pacts do not outweigh the positives gained. Environmental impacts
range from changes in behaviour, health or ecology of specific spe-
cies involved (e.g. Clarke et al., 2013; Haskell et al., 2015; Orams,
2002) to broader scale ecosystem changes, such as habitat alter-
ations (e.g. Green and Higginbottom, 2001; Tisdell and Wilson,
2005a).
At present it is still unclear whether wildlife tourism is truly
succeeding in achieving its conservation objectives, or if the direct
and indirect effects on the environment counter its ecological bene-
fits. Additionally, while the success of a tourism operation is evaluat-
ed for its ‘ecological sustainability’, a clear or commonly agreed on
definition of this term has not yet been developed (Harding, 2006;
Hardy et al., 2002; Swarbrooke, 1999). This leaves room for loose
interpretations, misunderstandings and general lack of clarity in de-
termining the conservation benefits of individual wildlife tourism
operations and the industry as a whole. In the context of this paper
we define an ecologically sustainable activity as one that does not re-
sult in chronic or irreversible detrimental changes. This includes
long-term negative changes in behaviour, physiology, fitness and
population dynamics of the organisms involved and alteration of
the habitat structure or ecosystem functions. For example, despite
the detection for different shark species of short-term behavioural
changes linked to provisioning events, feeding operations do not ap-
pear to drive their long-term movements (Brunnschweiler and
Barnett, 2013; Huveneers et al., 2013; Laroche et al., 2007; Meyer
et al., 2009). This suggests a limited level of impact of this particular
tourist activity on the animals involved, as no long-term or irrevers-
ible effects on their behaviour were observed.
To assess ecological sustainability of marine wildlife tourism in
general, we reviewed the published scientific literature onmarinewild-
life tourism activities to (1) compare and contrast the environmental
impacts and potential trends between the different forms of marine
wildlife tourism (MWT; see Box 1 for definitions), (2) highlight key
examples of sustainable MWT to derive successful management frame-
works, (3) identify common hindrances to the achievement of ecologi-
cally sustainableMWT, and (4) discuss core elements andmanagement
strategies that can been employed at local or international level to
maximize ecological benefits and minimize negative impacts of MWT
practices.2. Methods and results
Search engines Google Scholar, Web of Science and Science Direct
were used to obtain peer reviewed publications related to marine wild-
life tourism. A first selection was made with the use of the following
keywords and combinations of these words: marine wildlife tourism,
marine ecotourism, sustainable tourism, whale-watching, SCUBA div-
ing, shark diving, provisioning, sea turtle tourism, pinniped-watching,
marine bird-watching and tourism management. This preliminary
search led to over 90.000 results, themajority of which however result-
ed to be not relevant to this review as focusing on topics not related to
MWT ecological impacts and management. Grey literature e.g. unpub-
lished theses, conference proceedings and non-peer reviewed publica-
tions were also excluded. A further selection was then carried out by
sorting the publications obtained using the following criteria: the
study should have as main focus MWT-related research, monitoring,
management and/or sustainability. This led to a total of 396 publications
with a wide geographical range, extending from Arctic to the tropics.
Each study was then sorted in one or more categories based on the
different types of MWT discussed, focusing on those most commonly
studied in the literature (see Box 1).
Whale-watching was the most investigated topic, with 121 studies
(30.5% of the 396 publications selected) focusing on evaluating direct
and indirect impacts of whale-watching practices on different species
and analysing/proposing management strategies. 63 publications
(15.9%) addressed the topic of SCUBA diving (or ‘reef’ diving) in relation
to environmental impacts, compliance to policies and current manage-
ment practices or codes of conduct. 56 studies (14.1%) focused on elas-
mobranch tourism (mainly shark species), 30 (7.6%) on sea turtles. And
19 studies each (4.8%) for both pinniped- and shorebird-watching.
Management frameworks, achievement of set conservation goals
and socio-economic implications were addressed in almost all papers
examined, either by merely acknowledging their importance for the
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status from a local case-specific to a global scale. Despite the fact that
the majority of the publications examined focused on or even just
mentioned the concepts of ‘ecologically sustainable (tourism)’ and
‘sustainability’, no comprehensive definition of the termswas presented,
andonly fewpapers acknowledged this fact (1.7%) or provided a contex-
tual definition (3.6%).
3. Discussion
Through the review of the papers selectedwe identified information
relevant to address the focal topics highlighted in the introduction:
assessing the current status and sustainability of MWT around the
globe and provide insight on different perspectives and approaches to
overcome its conservation and management issues.
The information is presented in the sections below following these
major themes:
1) Assessment of marine wildlife tourism: underlying approaches,
perspectives and obstacles.
2) Observed impacts of MWT on the different species/habitat involved.
3) Recorded ‘sustainable’ cases of MWT and shared characteristics.
4) Recurring issues hindering sustainable MWT.
5) Proposed strategies for effective management of MWT and achieve-
ment of ecological conservation objectives.
Additional data files that contain information directly supportive of
the topics presented in this work are provided as Appendices.
3.1. Assessing marine wildlife tourism
Wildlife tourism (WT) impacts the environment, even if marginally,
as themere presence of humans is sufficient to affect a habitat's compo-
sition or a species' behaviour/physiology (e.g. Burger et al., 1995;
Fowler, 1999). Thus, the issue is to assess if the level of impact is accept-
able for the tourism operation to be considered ecologically sustainable.
While acknowledging that a consistent definition of this term is current-
ly not available, a series of criteria that are commonly presented in the
literature as indicators of success or as essential elements associated
to an economically and ecologically sustainable practice can be
employed to evaluate each MWT practice on a case-by-case basis, as
well as generically. These criteria include: 1) increased awareness
and/or conservation effort relating to the marine species involved
(Orams and Hill, 1998; Tisdell and Wilson, 2005a; Zeppel and Muloin,
2007), 2) limited/no negative effects on their behaviour, ecology and
physiology (Birtles and Mangott, 2013; Smith et al., 2014), 3) an
organised and adaptable management of the marine resources that
prioritises the welfare of the habitat/species involved (Higham et al.,
2008; Landry and Taggart, 2010), and 4) direct and active involvement
of local communities and relevant authorities in themanagement of the
MWT activity (Brunnschweiler, 2010; Scheyvens, 1999). By assessing
whether these criteria are met when evaluating a MWT practice, it is
possible to highlight key elements in research and management that
require to be addressed and/or improved to ensure the achievement
of the conservation goals set for this practice.
Evaluating whether a MWT practice meets these criteria is however
just a first step toward the improvement of its ecological sustainability.
The understanding of the different ecological impacts caused by MWT
on the environment (at local and international scales) and their specific
cause is fundamental for the development of suitable strategies for the
improvement of MWT policies focusing on species and habitat
conservation.
3.2. Impacts of marine wildlife tourism
As shown in the extensive records and literature present, the
most popular and widespread forms of marine wildlife tourism arecetacean-watching, shark-watching, provisioning, SCUBA diving/
snorkelling, marine bird-watching and observing pinniped and sea tur-
tles on land and inwater. These tourism practices have been considered
socio-economically successful and ecologically sustainable in the short-
term (Burgin and Hardiman, 2015) based on loose definitions and
contextual goals. However, there is considerable controversy now sur-
rounding many of these ventures because of their impacts on habitat
and/or species involved (Silva, 2015). Although the changes observed
are often classified as case-specific or temporary (Apps et al., 2015;
Barker et al., 2011a), the continuous presence and cumulative effect of
such negative impacts is likely to have long-term consequences
(Barker et al., 2011b) such as decrease in health or reproductive fitness
(e.g. Burger et al., 1995; Orams, 2002), population alterations (e.g.
Brunnschweiler et al., 2014; Clarke et al., 2013) and habitat shifts
(e.g. Bravo et al., 2015; Hawkins et al., 1999).
Despite the overall lack of long-term studies investigating the ex-
tended ecological impact of MWT, the existing evidence on the topic
has highlighted the alteration of the behaviour, ecology and physiology
of several target species (Table 1a–b; Appendix 1).
3.2.1. Human presence
Most of the impacts observed are involuntary and/or secondary con-
sequences of the presence and conduct of tourists and operators. High
boat/human density and unpredictable maneuvering have been report-
ed as immediate causes of stress and alteration of behaviour, population
dynamics and distribution of the many species involved in MWT activ-
ities. The review of the literature showed 14 elasmobranchs, over 40
species of teleosts, 5 cetaceans, 8 pinniped species, over 10 species of
shorebirds, 3 marine reptiles, and over 20 species of anthozoa and ben-
thic organisms being affected by the presence and behaviour of humans
duringMWT activities (Table 1a; Appendix 1). The presence of humans
in proximity to wild animals often causes disruption of diel activities
such as feeding (Christiansen et al., 2013), nesting (Anderson and
Keith, 1980), nursing of youngs (Andersen et al., 2012; Kovacs and
Innes, 1990), communication (Jensen et al., 2008), and leads to an in-
crease in avoidance behaviours (Andersen et al., 2012; Blane and
Jaakson, 1994; Haskell et al., 2015), alert signals (Cubero-Pardo et al.,
2011), and threatening/aggressive displays (Stafford-Bell et al., 2012).
In some cases, lack of coordination between vessels or reckless driving
has led to accidental injury of the target animal (Araujo et al., 2014;
Bryant, 1994; Denkinger et al., 2013). There is also concern that over-
crowding of divers/snorkelers and high number of boats at popular
sites could even lead to the abandonment of that location (Barker et
al., 2011b; Burger et al., 1995), a significant issuewhen considering spe-
cieswith feeding/breeding sitefidelity, such as cetaceans, pinnipeds, sea
turtles and shorebirds. The presence of humans can also affect repro-
ductive rates, breeding success and caring for young (Burger and
Gochfeld, 1993; French et al., 2011).
The handling and riding of marine animals still occurs (e.g. sharks in
the Bahamas), as reported both by the literature (e.g. Gallagher et al.,
2015; Tisdell and Wilson, 2005a) and social media. Some operators do
so in front of customers to increase the excitement in the experience,
but there is little information on the effects that thismay have on animal
health. For example, sharks being handled and placed into tonic
immobility (a trance-like state) may suffer from negative physiological/
biochemical effects and increased stress (Brooks et al., 2011; Davie et
al., 1993; Gallagher et al., 2015). The practice of handling/touching
marine fauna is however becoming rarer asmany operators haveworked
on developing/applying appropriate management frameworks and
ensuring the enforcement of regulations and codes of conduct aimed at
the conservation of the local marine species and habitats (Barker and
Roberts, 2004; Camp and Fraser, 2012; Fabinyi, 2008; Luna et al., 2009).
3.2.2. Provisioning
Marine tourism often involves provisioning wildlife (see Box 1 for
definition) to concentrate animals such as elasmobranchs, teleosts and
Table 1a
Summary of documented consequences on target organisms/habitats of human presence
and activities linked to MWT practices around the world. (see Appendix 1 for details
concerning the species involved, case studies and related publications).
Activity/disturbance Observed consequence Number of cases
recorded for each
group
Presence of humans
and/or excessive
proximity
Disruption of activities or altered
behaviour
Elasmobranchs:
11
Teleosts: 1
Cetaceans: 6
Pinnipeds: 10
Shorebirds: 8
Disruption of communication
between individuals
Cetaceans: 2
Vocalization changes Pinnipeds: 1
Alert signals Elasmobranchs: 1
Pinnipeds: 1
Marine reptiles: 1
Aggressive behaviour displays Pinnipeds: 1
Increased predation susceptibility Elasmobranchs: 1
Habituation Elasmobranchs:1
Cetaceans: 1
Pinnipeds: 1
Evasive behaviour or site
abandonment
Elasmobranchs: 7
Cetaceans: 3
Pinnipeds: 6
Marine reptiles: 1
Shorebirds: 6
Alteration of spatio-temporal
movements and patterns
Elasmobranchs: 3
Cetaceans: 2
Change in species
composition/abundance
Cetaceans: 1
Changes in population
structure/dynamics
Elasmobranchs: 1
Teleosts: 1
Pinnipeds: 2
Decrease in reproduction rate Pinnipeds: 1
Alteration of nesting distribution
or abundance
Shorebirds: 7
Decrease in nesting success (loss
of egg and young; nest
abandonment; trampling)
Shorebirds: 5
Alteration of pup/chick behaviour Pinnipeds: 1
Shorebirds: 3
Physiological stress (alteration of
corticosterone levels or other
stress indicators)
Pinnipeds: 1
Shorebirds: 1
High density of vessels
and/or uncoordinated
maneuvering
Physical injury to animals Elasmobranchs: 5
Marine reptiles: 1
Divers' contact with
bottom/reef
Physical damage of benthic
flora/fauna (breakage; abrasion;
sedimentation)
Benthic
flora/fauna: 19
Increased susceptibility to disease
or other stressors
Anthozoa: 2
Change in benthic structure,
species composition/dominance
Benthic
flora/fauna: 3
Divers interaction with
fauna
Alteration of behaviour Elasmobranchs: 5
Photography Stress of target species Shorebirds: 1
Anthozoa: 1
Damage of the surrounding
habitat to access the target species
Anthozoa: 3
Inappropriate tourist’
behaviour
Alert signals Pinnipeds: 1
Disruption of activities or altered
behaviour
Pinnipeds: 1
Aggressive behaviour Cetaceans: 1
Anchoring Physical damage to the benthic
habitat and reef
Anthozoa: 4
Pollution Decreased habitat health Benthic
flora/fauna: 4
Table 1b
Summary of documented consequences on target organisms/habitats of provisioning and
activities linked to MWT practices around the world. (See Appendix 1 for details
concerning the species involved, case studies and related publications).
Activity/disturbance Observed consequence Number of cases
recorded for each
group
Provisioning
wildlife
Change in species
composition/abundance
Elasmobranchs: 16
Teleosts: 18
Alteration of animal's behaviour Elasmobranchs: 12
Teleosts: 17
Cetaceans: 5
Decrease in care for the offspring Cetaceans: 1
Change in offspring's behaviour Cetaceans: 2
Alteration of spatio-temporal
movement and patterns
Elasmobranchs: 8
Teleosts: 17
Cetaceans: 1
Habituation, conditioning and/or
dependency on humans
Elasmobranchs: 6
Teleosts: 15
Cetaceans: 3
Increased predation and alteration
of the local trophic structure
Elasmobranchs: 2
Teleosts: 12
Inter- and intra-specific
competition
Elasmobranchs: 18
Teleosts: 14
Cetaceans: 3
‘Pushy’ behaviour Cetaceans: 4
Physical injury to animals Elasmobranchs: 4
Cetaceans: 1
Decrease in animal's health Elasmobranchs: 3
Cetaceans: 1
Changes in diet and energetic
intake
Elasmobranchs: 4
Cetaceans: 1
Increased parasite density Overall: 2
Nutrients-induced alteration of
water quality
Overall: 1
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reviewed, 89.5% have highlighted how these practices can affect behav-
iour, with changes that range from minor short-term disturbances to
long-termmodifications of activities and conditioning to feeding events,
even causing dependency and habituation (Table 1b; Appendix 1). Insome cases, constant human-animal interaction increases risk of injury
for both tourists and animals (e.g. Cunningham-Smith et al., 2006;
Holmes andNeil, 2012), and can also lead to inter-/intra-species compe-
tition (e.g. Brunnschweiler et al., 2014; Clarke et al., 2013) or aggression
(e.g. Clua et al., 2010; Orams, 2002; Smith et al., 2008) (Table 1b; Ap-
pendix 1). For example, cases of restlessness and ‘pushy’ behaviour to-
ward tourists caused by delay in food delivery or undesired physical
contact can occur during the provisioning of wild dolphins (e.g.
Holmes and Neil, 2012; Cunningham-Smith et al., 2006; Orams et al.,
1996).
Aside from affecting the behaviour of the animals, provisioning also
has the potential to negatively influence their health, particularly when
inappropriate/artificial food is used (Newsome et al., 2004) (Table 1b;
Appendix 1). Despite the ever growing popularity of MWT provisioning
practices, there is only minimal information available on its effects on
animal health (sometimes with contradictory results) and detailed
long-term studies have yet to be carried out (Burgin and Hardiman,
2015; Gallagher et al., 2015). For example, elasmobranch tourismoccurs
in approximately 85 countries (Gallagher et al., 2015), yet the effects of
tourism activities on animal behaviour and/or health have only been
studied to some degree for 19 species (17 species in provisioning stud-
ies) in 18 locations (Table 1b). The literature clearly shows that tourism
can affect elasmobranch behaviour (Table 1a–b; Appendix 1), but little
is known about adverse effects on long-term health. Although some
studies acknowledged possible health issues (e.g. Clua et al., 2010;
Fitzpatrick et al., 2011; Barnett et al., 2016), evidence thus far would
suggest that the Grand Cayman Island provisioning of southern sting-
rays Dasyatis americana is the only operation with a definitive negative
effect on the health of the target species (Corcoran et al., 2013;
Semeniuk et al., 2007; Semeniuk et al., 2009).
The nature of the provisioning site (temporary or permanent) may
play a role in influencing the long-term health of animals as much as
the intrinsic characteristics of each species (Araujo et al., 2014;
Barnett et al., 2016; Laroche et al., 2007).
Table 2
Studies documenting ecologically successful cases ofMWTaround the globe, and common
management features shared by them with regards to target species conservation.
Documented ‘successful’ cases of marine wildlife tourism
MWT activity Species References
Shark-watching Grey Nurse Shark
(Carcharias taurus)
Whale Shark
(Rhincodon typus)
Apps et al., 2015; Barker et al., 2011a;
Mau, 2008; Smith et al., 2010; Smith et
al., 2014
Whale-watching Dwarf Minke Whale Arnold and Birtles, 1999; Birtles et al.,
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structure and health of local habitats by altering species composition
and/or abundance, variations in the size structure and trophic structure
of the marine community (Table 1b). For example, given that bottom
feeding batoids are highly influential in structuring benthic communi-
ties (Hines et al., 1997), the increased residency resulting from tourism
at stingray city in Grand Cayman Island suggests that predation (N160
stingrays) more than likely modifies and then regulates the structure
of the benthic community at and around the feeding site (Corcoran et
al., 2013).(Balaenoptera
acutorostrata)
Humpback Whale
(Megaptera
novaeangliae)
2002a, 2002b; Birtles et al., 2005;
Birtles et al., 2008; Birtles et al., 2014¸
Wilson, 2003
Turtle-watching Atlantic Green Turtle
(Chelonia mydas)
Hawksbill Sea Turtle
(Eretmochelys
imbricata)
Leatherback Sea
Turtle (Dermochelys
coriacea)
Loggerhead Sea Turtle
(Caretta caretta)
Meletis and Harrison, 2010; Tisdell and
Wilson, 2002a, 2002b;
Tisdell and Wilson, 2005b
SCUBA-diving N/A (reef ecosystem) Lee, 2013; Rosales, 2006
Shared management features⁎
Presence of official policies to ensure species/habitat's conservation
Strict limitations in sites accessibility: time, areas, licenses, number of tourists allowed
Structured management
Clear education of operators and tourists on existing policies
Monitoring of compliance with policies
Enforcement of regulations and fining or reporting to competent authorities in case of
breach
Prohibition of behaviour/objects that might be a source of stress or damage for the
animal
Monitoring of animal's behaviour to detect signs of stress/disturbance
Adaptive management approach
Environmental assessments and strategic planning prior to and following the
establishment of the MWT activity
Involvement of local communities in decision making
Promotion of scientific research on ecology/physiology of target species
Operators' involvement in scientific research on target species
Enhancement of tourists' ecological awareness through education
⁎ Detailed information on the policies developed and enforced for each ‘successful’ case
of MWT is reported in Appendix 3.3.2.3. Habitat alteration
Habitat degradation and physical damage are other consequences
associated with the development of MWT, particularly with regard to
SCUBAdiving (Di Franco et al., 2009; Hasler andOtt, 2008) or vessel-de-
pendent activities (Jameson et al., 1999; Saphier and Hoffmann, 2005).
The behaviour of both operators and tourists is the major determining
factor in the alteration of benthic structures andwater quality: careless-
ness in movements (Camp and Fraser, 2012; Gil et al., 2015; Hasler and
Ott, 2008), touching the different sessile plant and animal species
(Uyarra and Côté, 2007; Wilkinson and Souter, 2008), pollution from
both littering and vessels (Danovaro et al., 2008; Dearden et al., 2007)
are responsible for the gradual decline in habitat health or benthic spe-
cies composition (Table 1a). The stress on the local environment caused
by MWT increases the susceptibility of benthic communities to disease
(Vignon et al., 2010), predation (Corcoran et al., 2013) and/or possibly
contributes to a habitat shift toward more opportunistic and resilient
species (Hawkins et al., 1999; Lloret et al., 2006; Nugues and Roberts,
2003; Schleyer and Tomalin, 2000). Pollution and increased nutrients
due to frequent and large-scale provisioning are also factors likely
to alter the structure and health of the local marine ecosystem
(Dearden et al., 2007; Saphier and Hoffmann, 2005; Turner and
Ruhl, 2007; Wilkinson 2008). Coastal habitats/ecosystems are also
subjected to other forms of tourism, leisure activities, development
and industries (Davenport and Davenport, 2006; Hall, 2001). The
consequences recorded for MWT are thus further enhanced by the
combined and cumulative effect of several anthropogenic activities,
which lead to a critical need for the development and enforcement
of policies and management frameworks aiming at the conservation
of marine/coastal ecosystems. However few studies have focused on
the effects of MWT activities on local habitats: of the 396 papers
reviewed only 20 (5%) have addressed the topic. More information
can be found related to the habitat effects of tourism in general, rather
than MWT specifically, a fact that highlights a knowledge gap that
needs to be urgently addressed, particularly given the relevance of
habitat health on the wellbeing of all organisms inhabiting an area
(Rosenberg et al., 2000).3.3. Sustainability of marine wildlife tourism
There are cases where the combination of scientific-based knowl-
edge, appropriate policies, enforcement of regulations and regularmon-
itoring have allowedMWT to be considered ecologically sustainable, as
detailed in Section 3.1 (Table 2). Such cases present reported evidence
of lack of chronic/irreversible changes in the ecology of the species in-
volved or in the ecosystem. Unfortunately the published scientific liter-
ature documenting such ‘successful’ cases is quite sparse (4.3% of the
MWT literature analysed). Nevertheless, the evaluation of successful
cases can provide valuable information for the development of best
practices and strategies for sustainable MWT. We present as example
three case studies which meet all the criteria of success detailed in
Section 3.1, and have been able to contribute to the preservation of
the species involved while allowing the development of a touristic
activity.3.3.1. EXAMPLE 1 – grey nurse shark (Eastern Australia)
Detailed guidelines/codes of conduct (see Box 1 for definitions),
together with the almost complete compliance from divers, led to the
gradual development of tourism interactions with the critically endan-
gered grey nurse shark (Carcharias taurus) in Eastern Australia (Smith
et al., 2014).Monitoring studies have reported the absence of significant
changes in behaviour or occurrence/density of grey nurse sharks,
despite the regular and frequent encounters with divers (Barker et al.,
2011a; Smith et al., 2010). The integration of scientific data on the ecol-
ogy of these sharks with information gathered on participants' percep-
tion and behaviour has allowed to improve shark-divers interactions
through the development of an adaptive management framework
(Apps et al., 2015)with strict regulations aimed at protecting the sharks
from being disturbed while allowing tourist activities (Barker et al.,
2011a; Smith et al., 2010).3.3.2. EXAMPLE 2 – minke whale (Northern Australia)
In theNorthern sections of theGreat Barrier Reef (GBR)Marine Park,
Australia, whale-watching organizations have developed an effective
system for swimming with dwarf minke whales (Balaenoptera
acutorostrata) with minimum or no observed negative impact on the
presence and behaviour of the cetaceans (Birtles et al., 2002a; Birtles
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slow moving/stationary vessels and swimmers (Birtles and Mangott,
2013), whichwould indicate a lack of disturbance from this tourism ac-
tivity and even interest or curiosity on behalf of the cetaceans involved
(Birtles et al., 2002a; Birtles et al., 2014). Limited vessel presence
(a maximum of 6 permits per year are released), highly managed
swimmer behaviour and strict regulations concerning the duration of
the encounters aswell as speed, direction and distance from thewhales,
allow for the animals to carry on with their activities and dictate the
termsof the interaction (Birtles et al., 2002a; Birtles et al., 2014). Despite
the lack of information about the biology and ecology of these animals,
the measures described above and the prevention principle employed
at the early stages of development of this particular activity have
allowed for the development of a popular and successful MWT that
does not appear to negatively affect the health of the animals involved
(Birtles et al., 2002a).
3.3.3. EXAMPLE 3 – sea turtles (Costa Rica, Australia, etc.)
A multi-location example of sustainable MWT is sea turtle tourism.
The site-specific habitat use patterns of sea turtles (i.e. predictable use
of nesting beaches and foraging grounds) means that turtle-human
interaction rates can be high. The highest volumes of people interacting
with sea turtles normally occur at nesting beaches, where tourists
observe female turtles laying eggs. This activity is practiced in several
locations around the globe with regulations developed and enforced
to ensure the safety and wellbeing of the turtles and the eggs, e.g.
Tortuguero in Costa Rica (Meletis and Harrison, 2010) and Mon Repos
in Australia (Wilson, 2003). Because of the existence of strict guidelines
and codes of conduct based on scientific information and adjusted on
direct observations from operators, this form of tourism has been
refined over time to minimize impact on the behaviour and health of
the animals involved (Meletis and Harrison, 2010; Wilson, 2003).
Although there is not much information published in primarily liter-
ature (Landry and Taggart, 2010;Wilson, 2003),many sea turtle tourism
ventures employ similar codes of conduct. Online searches for “turtle
watching guidelines” show a plethora of locations that have comparable
set guidelines.
3.4. Recurring issues in marine wildlife tourism
Regardless of the existence of positive examples such as those
highlighted previously, our review identified several common issues
among MWT practices that can hinder the proper development of an
ecologically sustainable tourism. These include knowledge gaps, poor
management frameworks, and lack of enforcement and implementa-
tion of best practices.
3.4.1. Lack of background information and baseline data
Comprehensive knowledge on the biology, ecology and behaviour of
a particular species or population is not always available, due to reasons
that can range from mere lack of baseline/long-term data to logistical
difficulties associated with the collection of information (e.g. species
that move over large ranges or unknown habits) (Birtles and Mangott,
2013; Clarke et al., 2011). Information on species' biology and ecology
is essential for a timely detection of signs of negative impacts such as al-
teration of health, behaviour, distribution, and population dynamics.
With such knowledge it is possible to develop best courses of action to
eliminate the source of disturbance through timely intervention and ap-
propriate policies/management frameworks and ensure increased con-
servation benefits for the species and habitat involved (Birtles and
Mangott, 2013; Gallagher et al., 2015; Schaffar et al., 2009). For many
species and locations, best practices and codes of conduct are however
generated by operators based on their experience and personal obser-
vations, or on management tools employed in similar MWT practices,
but they often lack the required scientific grounding (Birtles and
Mangott, 2013; Clarke et al., 2011; Landry and Taggart, 2010). Whilesuch regulations might be a first step in establishing a correct manage-
ment plan for a MWT activity, the lack of specific information on the
target species as well as lack of long-term monitoring of the effects of
tourism might lead to the implementation of ineffective guidelines
and measures, thus deviating from the long-term sustainability goal of
MWT.
3.4.2. Lack of physiological data
The lack of physiological information is one of the biggest gaps in un-
derstanding andmanaging the impacts from tourism, and probably one
of the hardest issues to address. Of the 396 studies reviewed, only 10
focused on physiology. Behavioural studies have provided important
evidence of the existence of negative impacts ofMWTonmarine species
(e.g. Cubero-Pardo et al., 2011; Granquist and Sigurjonsdottir, 2014;
Quiros, 2007) (Table 1a). However, there are instances where such
information is not sufficient or might even be misleading. Changes in
behaviour do not necessarily indicate poor health, and there are also
cases where the health of the individual is negatively affected but
there are no visible signs or behavioural manifestations to indicate it
(Beale and Monaghan, 2004; Bejder et al., 2009; Gill et al., 2001). The
few physiological studies conducted so far have contributed to deter-
mine whether the health of the animals and overall population fitness
are compromised (e.g. French et al., 2011) (Table 1a). In the long-term
this could possibly lead to selection against sensitive individuals
(Bejder et al., 2006; IWC, 2006; Lusseau and Bejder, 2007), a topic of
particular concern considering the ‘threatened’ or ‘endangered’ status
of some of the species involved (Hoyt, 2001; Quiros, 2007). Collecting
data on the physiology of the target animals can be extremely difficult
due to the nature of the sampling procedures and often lack of baseline
data to use as reference. However, knowledge of physiological thresh-
olds and indicators of health for the species involved inMWT are essen-
tial for the detection of negative impacts at individual and population
level, and resolve if evident behavioural changes result in detrimental
flow on effects to health. Integrating such information inMWTmanage-
ment is a fundamental step toward the development of suitable policies
and monitoring frameworks to reduce as much as possible negative
health implications on the target species and ensure proclaimed conser-
vation benefits are realistic.
3.4.3. Poor management and frameworks
The sole presence of extensive scientific knowledge is not however
sufficient for the sustainable development ofmarine tourism. Inadequate
frameworks and guidelines (e.g. excessive vessel allowances, underesti-
mate of the limit distance from the animals, unsupervised behaviour of
the tourists, etc.) coupled with lack of enforcement are also responsible
for the several negative impacts of MWT on target species (Constantine
et al., 2004; Parsons, 2012; Sitar et al., 2016; Wiley et al., 2008).
Themaximum capacity of a particular habitat, the tolerance limits of
the species involved and the long-term impacts of a MWT activity can
sometimes be overlooked (intentionally or not) during the develop-
ment of the management frame, sometimes simply to give priority to
the socio-economic goals (Bearzi, 2007; Steckenreuter et al., 2012;
Van Waerebeek et al., 2007).
The presence of unclear regulations or the discontinuity between
international, national and local policies is also likely to result in the
decreased efficacy of suchmanagement tools. Conflicts of interest, over-
lapping of jurisdiction, the existence of several codes of conduct and
lack of coordination between different stakeholders are also issues
that indirectly contribute to the downsides associated with MWT
(Garrod and Fennell, 2004; Parsons, 2012; Wiley et al., 2008).
Moreover, the contrast between the different interests and priorities
of the stakeholders involved in the development/management of a
MWT, coupled with a lack of clear terminology (i.e. definitions of
‘successful’, ‘ecologically/environmentally sustainable’, etc.), are likely
contributors to the divergence of goals and ineffectiveness of manage-
ment strategies, particularly those aiming at ensuring the long-term
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2003; Newsome et al., 2005; Swarbrooke, 1999).
3.4.4. Lack of proper implementation and enforcement
Good management plans and guidelines have no value if they are
not adequately implemented (Parsons, 2012; Pavez et al., 2015; Sitar
et al., 2016; Wiley et al., 2008). Large-scale monitoring of visitors' be-
haviour and enforcement of regulations are not always feasible due to
logistic and economic constraints, and in many cases the management
and implementation of guidelines/restrictions takes place at a smaller,
local scale (Allen et al., 2007; Constantine et al., 2004; Dobson, 2006).
Unfortunately, lack of coordination between operators, lack of compli-
ance from the different stakeholders – including the operators them-
selves (Parsons, 2012; Pavez et al., 2015; Wiley et al., 2008) – and a
greater interest in the economic exploit of the resource rather than in
its conservation (Parsons, 2012; Steckenreuter et al., 2012; Van
Waerebeek et al., 2007) are not infrequent, and hinder greatly the
development of ecologically successful MWT practices. These factors
coupled with ignorance of the consequences of tourists' actions and
unmanaged behaviour of both visitors and operators frequently leads
to chronic disturbances and stress on the environment (Garrod and
Fennell, 2004; Shaalan, 2005; Zeppel, 2009).
3.4.5. Lack of consideration of the social context of MWT destinations
Engaging locals as stakeholders in tourism development is essential
to ensure sustainability in nature-based tourism as well as maintain
consideration of the values and needs of the local communities and in-
crease awareness/engagement for the conservation of the species and
habitats involved in MWT (Agardy, 1993; Wilson, 2003). The potential
for rapid or unregulated tourism development to lead to social impacts
on local populations and to destination decline has been well docu-
mented in the broader tourism literature (e.g. Butler, 1980; Diedrich
and García-Buades, 2009). However, the local social dimension receives
surprisingly little attention in the MWT literature. Rather, MWT studies
tend to focus on evaluating the satisfaction or characteristics of tourists
(e.g. Ballantyne et al., 2009, Catlin and Jones, 2010) or onmitigating im-
pacts on marine wildlife (e.g. Bravo et al., 2015, Cassini et al., 2004).
While these factors are undeniably important, failure to consider the
existing socio-economic and cultural context of the destination where
MWT is occurring could lead to negative repercussions in the local pop-
ulation as well, which, in turn, can have negative impacts on marine
wildlife and on tourists. For example, in fishing dependent communi-
ties, tourism can create conflict and resentment for conservation mea-
sures associated with MWT sustainability among local people if they
feel they are losing control and access to natural resources (e.g.
Bennett and Dearden, 2014). Tortuguero National Park in Costa Rica is
well known for its success in balancing MWT and marine turtle conser-
vation; but several violent conflicts have occurred between foreign
volunteers and illegal poachers, which has negatively impacted its
reputation as a tourism destination (The Washington Post, 2013). The
desirable alternative is that MWT, through its associated benefits, will
generate alternative livelihoods and reduce harvest/consumption of
marine resources, thus promoting local awareness and support for
conservation measures (e.g. Diedrich, 2007; Wilson, 2003).
3.5. Strategies for effective management of marine wildlife tourism
The combination of socio-economic and ecological knowledge is es-
sential for the development of adequate management frameworks that
aim at the long-term ecological sustainability of MWT in addition to a
profitable income. Several recommendations and possible directions
for management and research have been proposed and introduced in
the literature, many of which recur across the different forms of MWT
(Fig. 1; Appendix 2).
Elements such as long-term monitoring, stricter regulations and
increased ecological awareness of both operators and visitors canbe applied to different contexts, independently from the location or
the target species/habitat. The development and application of
such strategies and best practices requires however considerable
knowledge of the organisms and ecosystems involved. Based on the
literature available it is evident that more physiological studies and
monitoring assessments are required to cover the knowledge gap re-
lated to MWT. Given that studies of this type are often difficult to
carry out (particularly for marine species) and require time, it
would be best in the meantime to adopt a precautionary approach
in the management of the interaction between tourist and animals
(e.g. Gallagher et al., 2015; Richards et al., 2015), a prime example
being the minke whale tourism (see Section 3.3.2). This issue is not
unique of marine tourism, but common also to other recreational ac-
tivities, like sportfishing (Kieffer, 2000; Meka and McCormick, 2005;
Suski et al., 2004). Nevertheless, the rapidly increasing number of
studies and literature available on the subject, coupled with the
growing interest from the public, are a promising sign of the effort
aimed at addressing this knowledge gap.
A further step that can be taken to improve MWT is the application
of the core elements of successful cases to other forms of marine tour-
ism to improve their long-term sustainability (Table 2; Appendix 3).
As the sea turtle nesting industry has demonstrated, common regula-
tions can be developed and implemented leading to positive outcomes,
despite the geographical, cultural and socio-economical differences
existing between locations (e.g. Costa Rica vs. Mon Repos). The applica-
tion of such elements should not be limited to the same form of marine
tourism: principles and management guidelines from turtle tourism
could be adapted and applied to other forms of wildlife tourism. For ex-
ample: identifying a limit distance for approach, establishing restricted
areas for tourism presence, keeping the visitors in small controlled
groups, and prohibition of direct approach or any behaviour that could
disturb the animals are all policies employed in turtle tourism that can
be readily applied to any other form of MWT.
Based on the evaluation of the existing literature, the recorded cases
of successful and sustainable marine wildlife tourism all share the im-
plementation of an adaptive management framework (Fig. 2), which
is characterised by five major points:
1) A well organised management plan of the activity, where the
socio-economic and ecologic aims of the MWT practice as well as the
roles of the different stakeholders are clearly delineated.
2) The development of clear policies/guidelines based on current sci-
entific knowledge and direct on-field observations.
3) The structured and strict enforcement of said rules on behalf of
the operators and, where possible, official local/governmental authori-
ties, coupled with the active education of tourists.
4) Long-term monitoring of the effects of the MWT practice on the
environment and target species to provide researchers and stakeholders
with information required to adequately upgrade the policies andman-
agement frames implemented (feedback mechanism).
5) An active effort at increasing the ecological awareness, education
and involvement of both tourists and operators in the conservation of
the species/habitat involved in the MWT practice (thus reducing the
risk of accidental negative impacts on the environment).
These steps should be taken into consideration when planning the
development of a MWT practice, or integrated in the management of
existing marine tourism activities. Several models, approaches, and
frames formanagement have in fact been proposed in the past to address
the issue of tourism impact on the environment while at the same time
allowing for economic and social growth (Barker and Roberts, 2004;
Higham et al., 2008; Rouphael and Hanafy, 2007). Their implementation
however, often results non-viable for reasons that range from costs and
time limitation to socio-economic issues (Dobson, 2006; Harriott et al.,
1997; Parsons, 2012; Pirotta and Lusseau, 2015).
Generalised regulations and strategies however are not always
sufficient for the proper development of a marine touristic activity.
The diversity between different forms of MWT, and even within the
Fig. 1. Occurrence of the most popular recommendations for management and research in the MWT literature (for more details see Appendix 2).
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the situation (Constantine and Bejder, 2008; Higham et al., 2008;
Pirotta and Lusseau, 2015). Characteristics such as location, species
involved, environmental factors, tourist demand and pressure, local
socio-economic factors, and so forth, must be taken into account
when developing and analysing a marine touristic activity. Different
strategies and tailored management that actively involve all the
interested stakeholders are therefore an essential component of
MWT development.
Another factor to be addressed when generating a long-term man-
agement framework is the different scales at which this type of tourism
takes place (Fig. 3). Given the complexity and wide distribution of
marine tourism around the world, each different form of this activity
should be analysed at different levels: Global, National and Local
(Fig. 3). This would allow various issues to be addressed at their appro-
priate scale and develop suitable solutions.4. Conclusions
There is still quite a way to go before marine tourism around the
world can be considered an effective, long-term sustainable activity
from both an economic and ecological point of view. We are not saying
that marine tourism is failing in its attempt to be ecologically sustain-
able as well as profitable. On the contrary, as a world-wide industry
facing a diversity challenges due to its inherent characteristics and var-
iability, thework dedicated at all levels (operators, managers, scientists,
tourists, etc.) to reduce negative impacts has been and still is quite
extensive, and has proven in several occasions to lead to positive
outcomes (Bramwell and Lane, 2000; Davis and Gartside, 2001;
Dolnicar et al., 2008; Miller et al., 2010; Swarbrooke, 1999).
In many cases, the problems associated with marine tourism
are not the result of direct malpractice or absence of regulations,
but rather the consequence of 1) lack of proper structure and
Fig. 2. Characteristics of MWT policies and management strategies at three different scales: global, national and local.
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without proper scientific knowledge on the species and habitat
involved), or 3) lack of enforcement of set regulations. These factors
need to be taken into account and properly addressed when developing
or managing MWT, particularly when considering that the ecological
sustainability of any marine tourism activity varies on a case-to-case
basis based on the combination of such factors and how well they are
addressed.
There are still issues concerning negative effects of MWT that need
to be addressed, but as demonstrated by the examples of successful
cases it is possible to find an adequate solution for such issues, or at
least mitigate the related downsides and therefore increase the likeli-
hood of MWT providing tangible conservation benefits. To ensure theFig. 3. Adaptive management framewdevelopment of suitable policies, frameworks and management strate-
gies for MWT activities that would ensure the achievement of both eco-
nomic and conservation objectives, collaboration among stakeholders
should focus on:
– Increase research effort on the biology, ecology and behaviour of the
species/habitat involved, with particular focus on establishing
suitable indicators of health and enable early detection of negative
impacts linked to MWT. Often data collection can be integrated in
the MWT activity and carried out by operators and researchers.
– Integration of the knowledge obtained through research in the plan-
ning phase of MWT practices as well as in the update/improvement
process of existing policies (adaptive management framework).ork for marine tourist activities.
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through prevention aswell as improving existing frameworks: a) In-
crease education and ecological awareness of operators and visitors
regarding the local species/habitat, b) Involve local communities in
preserving their natural assets through non-consumptive activities
and adequate management of MWT, and c) ensure the enforcement
of policies by MWT operators and local authorities.
– Apply the five core elements of adaptive management framework
(as described in Section 3.5) from the planning phase of MWT, if
possible.
– Evaluate the possibility to implement conceptual elements, existing
policies and frameworks from reported ‘successful’ cases, in the
structure of other MWT cases/activities by adapting them to the
specific circumstances of each case.
– Increase the consideration of scale (Fig. 3) aswell asMWT type, geo-
graphical-, and species-specific characteristics during the planning
phase of each MWT activity and the development/improvement
process of policies to ensure their applicability and maximize
success on a case-specific level.
Management of marine touristic activities is not a static process. It is
only with the active participation of all the different parties involved
(i.e. governments, management agencies, researchers and scientists,
operators, and local communities) in the main stages of any marine
touristic industry – planning, managing and monitoring (Fig. 2) – that
it is possible to work toward the betterment of MWT and ensure its
long-term ecological sustainability. Information sharing, planning and
cooperation at all levels of development and management are essential
for the success of this endeavour.
Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.biocon.2017.02.020.References
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